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Abstract 
A field experiment was carried out with 34 genotypes of Balsam (Impatiens balsamina 
L.) to assess the variability, heritability and genetic advance with an objective to identify 
superior genotypes for further crop improvement programme. The experiment was con-
ducted during rainy season 2014 at the Horticulture Research Farm, Department of Hor-
ticulture, Institute of Agricultural Sciences, Banaras Hindu University, Varanasi. These 
genotypes show significant variation at 5% level of significance for different characters 
under study. Highest range of variation was reported with the number of flowers/plant 
(109-221). The phenotypic coefficient of variation (PCV) and genotypic coefficient of 
variation (GCV) was maximum for seed yield/plant, i.e. 29.02 and  26.34 while, minimum 
in case of length of leaf, i.e.  8.35 and 6.48, respectively. High heritability was observed 
for all the characters except plant height, width of leaves and duration of flowering. Maxi-
mum heritability was recorded for duration of flowering (90.68%) and minimum was ob-
served in width of leaf (30.04). High heritability (h2 = 90.64) with high genetic advance 
(GA= 71.36) as percentage of mean was observed for number of flowers/plant, which 
indicated that additive gene effects were more important for that trait. High genetic ad-
vance as per cent of mean was observed for number of flowers/plant (71.36) however, 
lowest for floral bud diameter (0.11) which indicates the preponderance of additive 
genes and selection will be effective for improvement of these traits. 
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INTRODUCTION  
Balsam (Impatiens balsamina L.) is a widely 
grown flowering plant and it belongs to the family 
Balsaminaceae and native to India. Balsam is 
commonly known as garden balsam, rose balsam 
and Gulmehdi in Hindi (Singh, 2014). It is qualita-
tive short day, free flowering, semi hardy and 
compact plant. It can withstand heavy rains and 
high humidity in atmosphere than any other annu-
als, balsamina is one of the popular species of 
north India (Lim, 2014). The flowers are used to 
prepare a red dye (Pal et al., 2018) and used for 
finger and toe nails and cosmeticsas a substitute 
for Henna (Lawsonia inermis). The seed oil can 
be used for burning lamps and in the surface-
coating industry. Seeds of balsam are in great 
demand in India and abroad. Therefore, for ob-
taining good growth and quality flowers, it is nec-
essary to standardize the genotypes for producing 
good quality flowers. In order to make this flower 
popular among the growers and traders it is of 
utmost importance that some outstanding varieties 
must be available to the growers. Although sever-
al works have been accomplished for realizing this 
goal of developing superior varieties but the actual 
progress needed has not been achieved till now. 
In order to develop a genetically superior variety 
through selection in available genotypes a sound 
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knowledge of the extent of genetic variation, herit-
ability of various traits related to growth, flowering 
and seed yield and the estimation of expected 
genetic gain from selection for these traits could 
become the foundational step in the improvement 
ornamental crops like balsam. 
MATERIALS AND METHODS  
The present investigation was conducted at Horti-
culture Research Farm, Department of Horticul-
ture, Institute of Agricultural Sciences, Banaras 
Hindu University, Varanasi, U.P. during rainy sea-
son i.e. from August 2014 to November, 2014. 
The experiment consisted of 34 balsam geno-
types in the form of seeds. All the genotypes were 
sown during July 2014 in nursery beds. Raised 
nursery beds were prepared of 3 m × 1 m × 0.15 
m size. Well rotten farm yard manure was incor-
porated at 5kg/m2. Seeds of each germplasm 
were sown evenly in a well managed nursery for 
raising seedlings. The seed bed was finally cov-
ered with paddy straw and sprinkled with water. 
Paddy straw was removed as soon as seed ger-
mination started. The experiment was laid out in a 
Randomized Block Design (RBD) with three repli-
cations. Seedlings having uniform growth and 
vigour were transplanted at a spacing of 60×60 
cm. The observations were recorded on randomly 
selected five plants from each genotypes for the 
characters viz, number of primary branches/plant, 
number of secondary branches/plant, plant height, 
plant spread, days taken to flowering, duration of 
flowering, flower longevity, number of flowers/
plant, 1000 seed weight and seed yield/plant. Var-
iability parameters were worked out as per meth-
od given by Burton and Devane (1953) and herita-
bility in broad sense was calculated as per the  
formula given by Hanson et al., 1956. Genetic 
advance as percent of mean was calculated ac-
cording to the formula given by Lush (1940) and 
Johnson et al. (1995). 
RESULTS AND DISCUSSION 
The mean, range, genotypic and phenotypic coef-
ficient of variation (GCV and PCV), heritability and 
genetic advance as percent of mean for all the 
traits are presented in table-1. Analysis of vari-
ance revealed that mean square due to genotypes 
were significant for various important parameters 
under study viz., plant height, plant spread, stem 
diameter, number of primary branches/plant, leaf 
length, leaf width, days taken to flowering, flower 
longevity, flower diameter, number of flowers/
plant, 1000 seed weight and seed yield/plant. This 
concluded the existence of wide range of variabil-
ity for different traits which revealed that consider-
able improvement can be made in Impatiens bal-
samina. Mean performance revealed that a single 
genotype was not superior for all traits. 
The genotypic coefficients of variation (GCV) esti-
mates were less than phenotypic coefficient of 
variation (PCV) with respect to all the quantitative 
traits probably due to presence of little amount of 
environmental effects. Narrow differences ob-
served between genotypic and phenotypic coeffi-
cient of variation showing that variability existing 
among different genotypes of balsam was mainly 
due to genetic causes and there is less environ-
mental influence on the expression of these traits 
hence, the selection may be misleading. Similar 
result was also advocated by Patnaik and Mohan-
ty (2002), Namita et al. (2008) and Singh and 
Singh (2010) in marigold. Among all the geno-
types of Impatiens balsamina, phenotypic and 
genotypic coefficient of variation were higher for 
seed yield/plant (29.02 and 26.34), number of pri-
mary branches/plant (23.85 and 22.23) respec-
tively, duration of flowering and number of flowers/
plant which indicated that these traits were rela-
tively more variable among the genotypes studied 
as compared to other traits. Phenotypic and geno-
typic coefficient were less for length of leaves, 
width of leaf, days to bud initiation, flower diame-
ter, bud diameter, duration of flowering and days 
taken to flowering. Observation of Singh and Sen 
(2000) was in close conformity with the present 
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Table 1.Estimation of variance and other genetic parameters in Impatiens balsamina. 
Traits Range General 
Mean ± SE 
Phenotypic 
variance 
Genotypic 
variance 
PCV GCV Heritability 
(h2%) 
Genetic 
advance 
Plant height (cm) 52.66 -84.00 75.02 ±  4.43 121.37 62.32 14.68 10.52 51.34 11.65 
Plant spread (cm) 26.33-61.16 42.61 ± 2.60 123.98 103.58 26.12 23.88 83.55 19.16 
No of primary branches 3.83-8.00 6.43 ± 0.44 1.81 1.22 20.91 17.19 67.60 1.87 
No. of secondary branches 6.46-16.01 11.91 ± 0.59 8.07 7.02 23.85 22.23 86.89 5.08 
Length of leaves (cm) 9.66-12.36 11.00 ± 0.33 0.84 0.50 8.35 6.48 60.01 1.13 
Width of leaves (cm) 1.83-2.68 2.23 ± 0.14 0.08 0.02 13.14 7.20 30.04 0.18 
Days to bud initiation (days) 21.83-31.16 26.37 ± 0.87 10.68 8.38 12.39 10.97 78.40 5.28 
Days taken  to flowering 25.00-37.00 32.14 ±1.19 16.31 12.02 12.56 10.78 73.66 6.12 
Duration of flowering (days) 40.00-61.00 51.02 ± 1.11 39.97 36.24 12.39 11.80 90.68 11.81 
Flower longevity (days) 4.00-6.86 5.57 ± 0.39 1.27 0.81 20.26 16.23 64.16 1.49 
Bud diameter (cm) 0.59-0.89 0.74 ± 0.02 0.0073 0.0048 11.52 9.30 65.21 0.11 
Diameter of flower (cm) 3.06-4.12 3.57 ± 0.13 0.09 0.04 8.69 5.60 41.47 0.26 
No. of flowers/plant 109.00-221.00 163.04 ± 6.75 1460.95 1324.14 23.44 22.31 90.64 71.36 
1000 seed weight (g) 7.16-10.60 9.02 ± 0.25 1.33 1.13 12.78 11.78 85.00 2.02 
Seed yield/plant (g) 9.13-23.43 16.98 ± 1.19 24.31 20.02 29.02 26.34 82.00 8.36 
*PCV= Phenotypic coefficient of variance, **GCV= Genotypic coefficient of variance 
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findings. 
Highest GCV was found for seed yield/plant 
(26.34), followed by plant spread (22.88) likewise 
highest phenotypic coefficient of variation (PCV) 
was recorded for seed yield/plant (29.02) followed 
by plant spread (26.12) followed by number of 
secondary branches (23.85) and number of flow-
ers per plant (23.44), whereas lowest PCV was 
observed in length of leaves (8.35). Similarly 
Mishra et al. (2003) and Kumar and Patil (2003) 
observed similar findings for days to flowering in 
dahlia and China aster, respectively. 
The magnitude of heritability is an important as-
pect of studying the nature of variation which is 
one of the basic criteria for determining the effec-
tiveness of selection of variety/genotype (Panse 
and Sukhatme, 1967).The heritability estimates 
were higher for all characters studied except width 
of leaves, length of leaf, flower diameter, plant 
height flower longevity and  bud diameter. Maxi-
mum heritability observed for duration of flowering 
(90.68) followed by number of flowers/plant 
(90.64), number of secondary branches/plant 
(86.89), 1000 seed weight (85.00), plant spread 
(83.55) and seed yield per plant (82.00) suggests 
that the variation exhibited by these traits were 
having more genetic basic rather than the environ-
mental effects. The high estimation of heritability 
for these characters suggested that selection 
based on phenotypic performance would be more 
effective. Traits like number of flowers/plant and 
plant height exhibited high estimates of heritability 
coupled with high genetic advance. This suggests 
that the selection for these traits will highly fruitful 
for these traits are supposed to have higher mag-
nitude of additive genetic variance which re-
sponds to selection. 
The genetic advance as percent of mean ranged 
from 0.11% for bud diameter to 71.36 % for num-
ber of flowers per plant. Highest values of genetic 
advance as percent of mean was recorded for 
number of flower per plant (71.36%) followed by 
plant spread (19.16%) and plant height (11.65%), 
whereas lowest value was observed for bud diam-
eter (0.11%). Highest heritability with high genetic 
advance was observed for number of flowers/
plant, which is an indicative of the presence of addi-
tive gene and selection will be more rewarding for 
improving these traits, similar findings were also re-
ported by Singh and Singh (2007) in balsam. High 
heritability accompanied with high genetic advance 
indicated that most likely the heritability was due to 
additive gene effects and selection may be effective 
for the number of flowers/plant.  
Conclusion 
Plant spread followed by number of flowers per 
plant had high enough GCV (23.88 and 22.31) 
and PCV (26.12 and 23.44), respectively. Number 
of flowers per plant had highest heritability with 
high genetic advance 90.64 and 71.36, respective-
ly. High estimates of GCV and heritability could be 
good predictors for improving the number of flow-
ers/plant. Furthermore, moderate to high amount 
of heritability, GCV and GA% in a mean could be 
explained by additive gene action and their im-
provement could be achieved through mass selec-
tion. 
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